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Description 

METHOD AND DEVICE FOR PROCESS 
EVALUATION WHERE A SAFETY DEVICE 
IN A VEHICLE HAS NOT TRIGGERED 

Cross Reference to Related Applications 

[0001] The present application is a continuation patent applica- 
tion of International Application No. PCT/SE02/00223 
filed 8 February 2002 which was published in English pur- 
suant to Article 21(2) of the Patent Cooperation Treaty, 
and which claims priority to Swedish Application No. 
0100394-6 filed 8 February 2001. Both applications are 
expressly incorporated herein by reference in their en- 
tireties. 
Background of Invention 

Technical Field 

[0002] The present invention relates to a device and a method 
that enables a subsequent evaluation of a process in a 
motor vehicle where a safety device in the vehicle, for ex- 



ample an airbag, has not triggered. The invention is par- 
ticularly intended for use in connection with airbags pro- 
vided in trucks, but may also be applied in other types of 

motor vehicles and to other types of safety devices. 
Background of the Invention 

[0003] Many types of motor vehicles, for example trucks, are 

provided with various types of safety devices, such as, for 
example, airbags, which are triggered by means of control 
equipment in the event of certain types of specified pro- 
cesses or occurrences, or when one or several parameters 
exceed a certain threshold value which has been set be- 
forehand. 

[0004] | n order to enable a subsequent evaluation of what has 

happened in a vehicle when a safety device has triggered, 
the control equipment for the safety devices are often 
provided with the capacity of storing a number of differ- 
ent parameters during such a process, such as, for exam- 
ple during a collision. One drawback related to such 
equipment is that they do not provide the opportunity to 
analyze what has happened in connection with a process 
where the safety device has not triggered, even if the ve- 
hicle has been in a situation where the safety device has 
come close to being triggered, or perhaps where it should 



have been triggered. 

[0005] if a safety device in a vehicle has not triggered when the 
vehicle has been involved in a collision or some other sit- 
uation where the driver believes that the safety device 
should have triggered, today's known devices offer no 
possibility for the manufacturer to evaluate what has oc- 
curred, and thus to understand the reason for why the 
safety device has not triggered. Such an evaluation would 
result in considerably improved possibilities to develop 
the safety devices further, and to assist the vehicle's driver 
in understanding why the safety device has not triggered. 

[0006] one possibility to obtain information of what has hap- 
pened at a certain time, irrespective of whether a safety 
device has triggered or not, is provided by means of so- 
called data logging systems. Known systems of this type, 
however, require considerable space, which, on account of 
the limited amount of space that is available for placing 
additional equipment in today's vehicles, makes it difficult 
to install such systems. Moreover, data logging systems 
are comparatively expensive, and in most cases do not of- 
fer the kind of resolution of collected data that is desir- 
able in order to make it possible to analyze a process of 
the type in question with the desired accuracy. Moreover, 



the data that is collected by means of data logging sys- 
tems is mostly of a nature that is focused on the behavior 
of the driver, not data, that makes it possible to evaluate 

why a safety device has not triggered. 
Summary of Invention 

[0007] Thus, there is a demand for equipment that enables a 

subsequent analysis of what has happened when a safety 
device in a vehicle has not triggered. One further desired 
feature regarding such equipment is that it can be easily 
integrated into existing equipment so that it does not take 
up too much space in the vehicle. 

[0008] The present invention meets this desire by means of the 
fact that it provides a device for use in a motor vehicle 
that enables subsequent analysis of processes where a 
safety device in the vehicle has not triggered. The inven- 
tion comprises (includes, but is not limited to) a control 
device for a safety device, and a sensor for the detection 
of processes and occurrences that can result in a safety 
device being triggered if a first parameter exceeds an up- 
per limit. The invention also comprises a first memory in 
which parameters regarding the operation of the vehicle 
are stored when the first parameter exceeds a lower limit. 
A second memory is provided and to which the parame- 



ters are transmitted if the safety device is triggered. Fur- 
thermore, the invention comprises means for transmitting 
the parameters from the first memory to the second 
memory if the first parameter exceeds the lower limit dur- 
ing a certain time period and the amount of data in the 
first memory exceeds a predetermined limit. 
[0009] D ue to the fact that the invention provides the possibility 
to utilize the existing control device for the safety device 
in question, there is no demand for any additional space 
for installing the device in the vehicle. Moreover, this re- 
sults in a device that, according to the invention, can be 
integrated into the vehicle in an economical manner and 
also be installed in existing vehicles by means of an ex- 
change of the control unit. Furthermore, seeing that the 
invention utilizes essentially existing components, the 
cost for a device provided according to the invention can 
be kept low. 

[0010] The invention also comprises methods of utilization of 
devices configured according to the structural teachings 
above. 

Brief Description of Drawings 

[0011] The invention will be explained in further detail below, 
with reference to the enclosed drawings, in which: 



[0012] pig. 1 exemplarily represents a collision process or occur- 
rence; 

[0013] pig. 2 schematically represents a control unit and process 

for a safety device in a vehicle; and 

[0014] Figs. 3a and 3b graphically illustrate possible acceleration 

curves during a collision process. 
Detailed Description 

[0015] Fig. 1 shows an example of a collision process. A truck 
110 is approaching and hits a solid object 120 under the 
influence of a certain retardation r. The vehicle 110 is 
equipped with an airbag that is connected to control 
equipment which, among other things, controls whether 
the airbag shall trigger or not, on the basis of a number of 
parameters which are continuously measured during the 
operation. If, for example, the retardation during a certain 
predetermined time period amounts to a value which ex- 
ceeds a predetermined threshold value, the airbag will 
trigger, otherwise not. 

[0016] Fig. 2 shows an example of a control unit 200 for an 

airbag, a so-called ECU, Electronical Control Unit. The ECU 
comprises, among other things, a sensor 210 which can 
measure retardation/deceleration, r, exemplarily in the 
form of an accelerometer. The ECU can also comprise 



other sensors for other parameters, P , P , p 3 - - p N » which, 
however, are not shown in the drawing. The number of 
sensors, and thus the number of parameters, can vary be- 
tween various types of vehicles. 

[0017] The accelerometer 210 transmits its values to a processor, 
a CPU, which controls whether these values exceed the 
threshold/thresholds which is/are required in order for 
the airbag to trigger. 

[0018] The control unit 200 also comprises two memories, illus- 
trated in Fig. 2 and referred to as MEM 1 and MEM 2, in 
which the parameters that the sensor 210 measures can 
be stored. The function of these memories will be ex- 
plained in greater detail below, in connection with Fig. 3. 

[0019] pig. 3a and 3b show a vehicle's retardation, r, as function 
of the time in two different imaginary processes, mea- 
sured by the accelerometer 210 in the ECU in Fig. 2. If the 
amount of the vehicle's retardation, r, exceeds a certain 
upper value R 2 during a certain time period T , the airbag 
will trigger. In order to enable a subsequent evaluation of 
the process where the airbag has triggered, certain se- 
lected parameters will begin to be stored as soon as the 
amount of the retardation exceeds a second, lower limit R 
. In other words, when the retardation exceeds the lower 

i 



limit R , the various parameters will begin to be stored in 
the memory MEM 1, which suitably is a so-called volatile 
memory. 

[0020] As mentioned, the airbag will trigger if the retardation 

during the time period 1^ exceeds the upper limit R 2 , and 
the parameters that have been stored in MEM 1 will be 
transmitted to MEM 2, which is a non-volatile memory, for 
example a so-called EEPROM. The transmission of the pa- 
rameters to a non-volatile memory results in that the pro- 
cess can be evaluated subsequently. 

[0021] However, the invention also provides a subsequent evalu- 
ation of processes where the airbag has not triggered, 
which is due to the fact that the parameters that are 
stored in MEM 1 are transmitted to MEM 2 if certain con- 
ditions are fulfilled. In principle, the conditions can be se- 
lected freely, but in a preferred embodiment, the parame- 
ters from MEM 1 are transmitted to MEM 2 when the 
amount of data that have been stored in MEM 1 exceeds a 
certain limit. As an example, this condition can be when 
MEM 1 is full, and if the amount of the retardation has ex- 
ceeded the lower limit R i during a certain predetermined 
time period T . The transmission of data between memo- 
ries, and the control of whether the condition for the 



transmission is satisfied, is suitably handled by the pro- 
cessor in the control unit. 
[0022] This makes it possible to evaluate processes of the type 
which is shown in Fig. 3b, in other words processes where 

the retardation exceeds the lower limit T where data be- 

1 

gins to be stored in the volatile memory, but where the 
retardation never becomes so large that the upper limit 1^ 
is exceeded, and the airbag is triggered. Such processes 
can be necessary to store and evaluate for a number of 
different reasons, for example, on the basis of such an 
evaluation, it may perhaps be possible to come to the 
conclusion that the criterion or criteria for when the 
airbag shall trigger ought to be changed. Another possible 
reason for making such an evaluation is to make it possi- 
ble to explain to the vehicle's driver why the airbag has 
not triggered. 

[0023] Thus, the evaluation of a process where an airbag or some 
other safety device in a vehicle has not triggered is made 
possible by means of the invention without the need of 
taking up any additional space in the vehicle, which is due 
to the fact that the invention in principle can be realized 
in an existing ECU of the type which is shown in Fig. 2. 
Moreover, the fact that, in principle, existing components 



are used in order to realize the invention results in that 
the cost for a device according to the invention can be 
kept low. 

[0024] | t j S possible that a vehicle can first be involved in a situa- 
tion where the airbag is nearly triggered, and then be in- 
volved in a situation where the airbag is triggered. The 
memories, MEM 1 and MEM 2, are dimensioned in such 
manner that they are capable of storing data for a process 
of typically approximately 50-100 milliseconds, which re- 
sults in that data from a first process will be "written over" 
by data from a second process. In order to make sure that 
data from the process that is considered to be the most 
important is stored, the following logic during writing in 
the memories can be applied: If data from a process 
where the airbag has not triggered have been stored in 
the non-volatile memory, MEM 2, the non-volatile mem- 
ory will be open for continuous storage of data, which re- 
sults in that data from a later situation where the airbag is 
triggered is stored in the non-volatile memory. Inversely, 
the non-volatile memory will on the other hand be 
"locked" against writing of new data if the airbag has trig- 
gered, which results in that these data will be stored for 
subsequent analysis. Obviously, the reverse can be ap- 



plied, if data from situations where the airbag is not trig- 
gered are considered to be more important than situa- 
tions where it is triggered. 

[0025] The following are examples of the other parameters which 
are measured according to what is shown in Fig. 2: the 
year, month and day for the start of the process, and the 
point of time for the process comprising hour and minute, 
the maximum measured acceleration during the process 
and the point of time for the maximum measured acceler- 
ation during the process. 

[0026] The invention is not limited to the embodiments which are 
described above and shown in the drawings, but may be 
varied within the scope of the appended patent claims. 
For example, the invention can be applied to other types 
of safety devices than airbags, and other types of sensors 
than accelerometers can be used for releasing the safety 
device. The memories that are used can also be in princi- 
ple optional types of memories. 



